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A Scope and Equipment Description

The NIF PEPC Mechanical Test Stand is to be used in the building 432. Building
432 is being used to test components and processes for NIF. The test stand is to be bolted
to the floor. The test stand provides a platform from which the PEPC kinematic
repeatability and vibrational characteristics of the PEPC LRU can be tested.

The test stand will allow user access to the LRU to install instrumentation and to
make adjustments to the kinematics.

The mechanical test stand is designed to hold the 1700 Ib. PEPC LRU.

B Operational Hazards

The primary operational hazard is structural failure of the test stand leading to either
equipment damage or personnel injury. The design of the fixture and the limited usage of
the fixture control this hazard. The fixture is designed with a minimal safety factor of 3 as
required by the Design Safety Standards [1]. Access to the fixture will be limited to
personnel in building 432 and the only load is the PEPC LRU, so loads are well defined._

C Procedures

The PEPC LRU will be connected to the test stand via its kinematics. As a safety
precaution, lifting straps will be attached to the LRU that will hold it up in the event of
failure of the test stand or kinematics. It will only be able to fall a couple inches in the
event of stand failure before it is stopped by the lifting straps.

D Design Calculations

The assembly fixture was analyzed in accordance with the ME DSS for stands and
all calculations are included in this note in Appendix A. A failure of this equipment is
considered significant. The design load for the stand is a PEPC LRU, which weighs 1700
Ibf.

The seismic (earthquake) loading should be the response spectrum concrete slab in
building 432, which is unknown. Therefore, the LLNL ground level spectrum is used
with the most conservative reasonable assumptions. In accordance with the DSS, the
assembly fixture is considered a category 2 hazard or general-purpose equipment with a
damping ratio of 5% and a peak amplification factor of 2.12. The fixture was analyzed
using the method of seismic acceleration in three coordinate directions in accordance
with section 5.2.6 of the ME DSS. This method adds 1g vertical, 1g in the worst
horizontal orthogonal direction, and .4g in the other orthogonal horizontal directions. The
result is in 2 g's vertical, 1 and .4 g in the horizontal plane.

The rare event (seismic) safety factor required is one. The lowest safety factor
calculated for a seismic load is seven in the welds between the upper crossbar and main
columns. This was calculated neglecting the upper bar stiffener plates and is very
conservative.

This work was performed under the auspices of the U. S. Department of Energy by the University
of California, Lawrence Livermore National Laboratory under Contract No. W-7405-Eng-48.
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The static loading safety factors all exceeded 3 as per the ME DSS. The lowest
safety factor for a static load is six in the main diagonals, assuming they support the
entire bending moment load. Note that this was without taking into account the welds on
the stiffener plates.

Factors of Safety
BOM # |Part Static FS [Seismic FS |Note
1 (min3) {(min 1)
1 |Lower Kinematic Plate ! nc nc |Almost no load
2 |Big Lower Kinematic Plate | nec ne |Almost no load
3  |Upper Plate Welds | 37 14
4 |Anchoring Plate Weld nc 40
5 |Upper Bar Stiffener nc nc Stiffener not necessary for strength |
6 |Main Diagonal 5 nc Main Diag's not necessary for strength
7 |Lower Frame Beam nc nc Almost no load
| 8 |Lower Frame Beam nc nec Almost no load
9 |Upper Crossbar 23 9
IWelds between 9 and 10 | 16 7
10 |Main Column 206 88 Calc w/o main diagonal
| 11 [Rear Column 634 nc Almost no load
12 |Lower Mounting Beam nc nc Almost no load
13 |Horizontal Stiffener | nc nc Almost no load
14 |Diagonal Stiffener | huge 146 ]

|

jLegend: nc (not calculated) |

Kent Leung analyzed seismic tie down design, which are the anchor plate and bolts.
He utilized ANSYS FEA and Hilti’s anchoring software to find the loads, recommended
sizes, and configuration. His calculations for expansion anchors were verified by John
Trent for compliance to ME Design safety standards. The tensile-shear interaction was
found to be .35, which complies with the requirement of being less than one. The tie
down system used is four plates with four expansion anchors each which are Hilti HAS
Super 5/8”. The anchors are spaced 10 inches with 5 inches of concrete engagement each.
For further calculation detail, please refer to Appendix A.

E Testing

Pull test concrete anchors. Anchors at rear of stand that take the tensile load tested
exceeding calculated load in seismic event of 2002 Ib. Test completed June 5, 1998.

Load Test Stand to 150% of load or 2500 Ibf. Test on June 10, 1998.

F Labeling

The stand will be labeled with the following:
— Rated load capacity: 1700 Ibf.
— Safety Note Number: MESN98-033-0A
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. — Assembly Drawing Number: AAA97-112377-OA
G Special Procedures
None

H References

1. ME Design Safety Standards
2. AISC Steel Construction Manual
3. Shigley & Mitchell. Mechanical Engineering Design. 4" Edition
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